Introduction
Immunomodulators and anti-tumor necrosis factor alpha (anti-TNFα) agents are widely used for patients with refractory Crohn's disease (CD). Physicians are always concerned about an increased risk of serious and opportunistic infections related to immunosuppressive drugs. Particularly, anti-TNFα treatment is documented as a risk of infection of Mycobacterium tuberculosis and non-tuberculous mycobacteria (NTM) [1] [2] [3] [4] . However, M. tuberculosis and NTM infections have been reported in few individuals with CD receiving immunomodulators, such as thiopurine agents [5, 6] . Herein we describe a first case of pulmonary Mycobacterium avium infection during long-term immunosuppressive treatment with azathioprine for CD.
Case Report
A 39-year-old-woman with CD had been treated with mesalamine since undergoing ileal resection due to bowel obstruction in her early 20s. She was referred to our hospital on July 2009 with a chief complaint of right lower quadrant pain. Her Crohn's Disease Activity Index score was 280 points. Laboratory data revealed normocytic normochromic anemia (hemoglobin 10.5 g/dl, normal 10.7-14.5 g/dl), hypoalbuminemia (2.4 g/dl, normal 3.9-5.1 mg/dl), hypocholesterolemia (65 mg/dl, normal 140-220 mg/dl) and a slight increase in Creactive protein (0.3 mg/dl, normal <0.2 mg/dl), with no other abnormalities. Abdominal computed tomography showed remarkable wall thickness of the ileocecum and distal ileum. Ileocolonoscopy revealed a stricture of the terminal ileum with active mucosal inflammation, which a scope could not pass through. She was diagnosed with a flare of CD and we started azathioprine 25 mg. Two months after starting thiopurine treatment combined with oral mesalamine, her abdominal symptoms had subsided and stayed in clinical remission.
Three years later the patient complained of sustained cough for 1 month. Laboratory data showed no abnormalities. However, on chest X-ray patchy interstitial inflammatory infiltrates were predominantly observed in the right lung ( fig. 1 ), and chest computed tomography revealed multifocal bronchiectasis in both lungs with cavernous lesions in the right S2 and S10 ( fig. 2 ). Sputum culture was positive for M. avium twice, but negative for other bacterial and fungal microorganisms. Polymerase chain reaction for M. avium of sputum was positive, whereas polymerase chain reaction for M. tuberculosis and Quanti FERON-TB ® assay was negative. She was diagnosed with pulmonary M. avium infection. We administered a combination of clarithromycin 400 mg, rifampicin 300 mg, ethambutol 500 mg and streptomycin 500 mg per day, after discontinuation of azathioprine. Nine months after starting this antibiotics therapy, culture of her septum had become negative, and infiltration of her chest X-ray had disappeared. During this antibiotic treatment, she kept clinical remission even without azathioprine.
Discussion
This is a first case of a patient with CD accompanied by M. avium complex (MAC) infection under thiopurine treatment, and she was successfully treated with a combination of antibiotics therapy.
NTM are a group of environmental bacteria and opportunistic pathogens which can cause various pathological conditions, most commonly pulmonary infection. They usually occur in immunosuppressed individuals, especially in impaired T helper 1 or macrophage function, such as AIDS, and conditions under treatment with anti-TNFα therapy. The incidence and prevalence of M. tuberculosis are decreasing in the developed countries, whereas those of NTM are increasing throughout the world. NTM infection is mainly caused by MAC (about 80%). A variety of drugs and their combinations have been reported to be effective against MAC strains. However, no standardized therapeutic regimen has yet been established. Patients with NTM infection often require long-term antibiotic treatment and sometimes develop severe and chronic infection.
Azathioprine is known to be associated with an increased risk of opportunistic infections and neoplasms [5] . Herpes zoster virus, herpes simplex virus, cytomegalovirus virus and Epstein-Barr virus are known to be common causes of opportunistic infections associated with thiopurine drugs [5] . So far, there are few reports of NTM infection caused by Mycobacterium fortuitum [5] and Mycobacterium xenopi [6] in patients with CD receiving thiopurine agents; however, there is no report of that caused by MAC. Considering that the incidence of NTM infections becomes increased and use of immunomodulators and biologics drugs for the treatment of inflammatory bowel disease is widespread, we must keep in mind that NTM infection is a differential diagnosis of respiratory infections in inflammatory bowel disease patients under immunosuppression treatment.
Interestingly, the patient stayed in clinical remission only by the antibiotics treatment without azathioprine. There are many reports about antibiotics therapy for maintenance of clinical remission in CD. The therapy is based on the hypothesis that M. avium subspecies paratuberculosis (MAP) or other bacteria play a role in the etiology of CD. Clarithromycin, one of macrolide antibiotics, is among the key drugs because it acts not only as an effective antibiotic against M. avium, but also as an immunomodulating drug [7] . Previously, we reported that a subpopulation of CD patients treated with clarithromycin could achieve and maintain remission [8] . On the other hand, a randomized controlled trial failed to demonstrate efficacy of a combination of antibiotics in CD [9] , although the existence of MAP in the CD patients enrolled in that trial was not assessed. Thus, whether antibiotics therapy could be effective for CD remains unclear. However, considering the clinical course of this case, clarithromycin may have beneficial effects to maintain clinical remission of her CD.
In conclusion, our case emphasizes the importance of considering NTM infection in respiratory complications of inflammatory bowel disease patients under immunosuppressive therapies.
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